S2. Command lines for the simulations that were used to assess the effect of sample size on the accuracy of sweep detection
We have used the following command lines for simulating a sample from a constant population:
msms -N 1000000 -ms X 1000 -t 4000 -r 10000 40000 -Sp 0.5 -STrace all_trajectory.txt -oSweeD -length 400000 -N 1000000 denotes the present-day population size -ms X 1000 denotes that X sequences were simulated 1000 times. X = 12, 50, 100, 500, 1000 -t 4000: the value of the θ parameter for the whole region -r 10000 40000: the value of ρ:=10000 and there are 40000 points on the genome where recombination may occur -Sp 0.5 denotes that the recombination has occurred at the middle of the genomic regions -STrace all_trajectory.txt specifies the file where the trajectories of the beneficial allele have been stored -oSweeD: output data in SF format -length 400000: the length of the genomic region For sampling from a bottlenecked population that was described in the main text, we have used the following command-line:
msms -N 100000 -ms X 1000 -t 4000 -r 10000 40000 -Sp 0.5 -STrace all_trajectory.txt -oSweeD -length 400000 -eN 0.0375 0.01 -eN 0.03875 1.0
The flags are the same as in the constant-size model. The flags -eN 0.0375 0.01 -eN 0.03875 1.0 specify the demographic model: -eN 0.0375 0.01: at time 0.0375 (scaled in units of 4N) pastwards, the population was decreased by a factor of 100.
-eN 0.03875 1.0: at time 0.03875 (scaled in units of 4N) pastwards, the population size was as large as in the present-day.
The three additional bottleneck models that we used to further generalize the results for the bottleneck model can be simulated with the following command lines:
Excess of intermediate-and high-frequency derived alleles msms -N 1000000 -ms X 1000 -t 4000 -r 10000 40000 -Sp 0.5 -STrace all_trajectory.txt -oSweeD -length 400000 -eN 0.025 0.01 -eN 0.027 1
Excess of low-and high-frequency derived alleles msms -N 1000000 -ms X 1000 -t 4000 -r 10000 40000 -Sp 0.5 -STrace all_trajectory.txt -oSweeD -length 400000 -eN 0.025 0.01 -eN 0.035 1
Excess of low-frequency derived alleles msms -N 1000000 -ms X 1000 -t 4000 -r 10000 40000 -Sp 0.5 -STrace all_trajectory.txt -oSweeD -length 400000 -eN 0.025 0.01 -eN 0.075 1
Note that X = 12, 50, 100, 500 for the last three models in order to save computational time.
S3
. Additional bottleneck models to assess the effect of the sample size on the accuracy of sweep localization.
We have simulated three additional bottlenecks to further generalize the results regarding the effect of sample size on the accuracy of sweep localization. The parameters of these bottleneck models have been chosen to generate site frequency spectra that are characterized by i) excess of low-frequency derived alleles, ii) excess of low-and high-frequency derived alleles, and iii) excess of intermediateand high-frequency derived alleles. Figure S1 shows the site frequency spectra for a sample of 20 sequences. The Hudson's ms command lines flags that correspond to the demographic models are: Figure S1 : The site frequency spectra of three bottleneck models (light bars) that were used to assess the effect of sample size on the accuracy of sweep detection. We also show the SFS of the standard neutral model (dark bars) for comparison.
For all three bottleneck models increasing sample size results in greater accuracy of sweep localization ( Figure S2 ). 
S4. Genes located in the outlier genomic regions
Supplementary Outward rectifying potassium channel. Produces rapidly activating outward rectifier K(+) currents. Activated by high intracellular sodium and chloride levels. Channel activity is inhibited by ATP and by inhalation anesthetics, such as isoflurane (By similarity). Inhibited upon stimulation of G-protein coupled receptors, such as CHRM1 and GRIA1
S5. Deviation of the simulation-based estimation of the SFS from the theoretical expectation
A flexible approach to estimate the average SFS for a variety of neutral demographic scenarios is by using simulations. For example Hudson's ms and msms (Ewing and Hermisson 2010) allow for simulating a multitude of demographic scenarios (with one or more demes, constant or varying population size, etc), and thus it enables the estimation of the neutral average SFS for a variety of demographies. A disadvantage of using simulations is that a large number of replications is required to acquire as accurate results as the analytical calculations (using the MPFR library for arbitrary precision).
We estimated the accuracy of the SFS calculations as follows. We assumed a sample of size n=1000 sequences from a bottlenecked population. The population size was decreased by a factor of 100 at time 0.0375 to attain its present-day level at time 0.03875 (time is measured in units of 4N generations and proceeds backwards; 0.0375 corresponds to 150,000 generations). The theoretical expected relative frequency r1000,i (here abbreviated as ri) of a SNP of frequency i as given in the main text was calculated using Mathematica (v. 7). Let S i be the frequency of a SNP of frequency i estimated via simulations. For a SNP of frequency i, deviation Di was defined as:
Thus, Di is positive for SNPs whose frequencies are overestimated and negative otherwise. Results are shown in Figure S3 . Note that deviations are of the order of 0.1 when the average SFS is calculated using 1000 simulated datasets. Figure S3 : Deviation of thesimulated average SFS from the theoretical expectation. A bottleneck scenario was used for the simulations. A) 10 datasets were simulated to calculate the average SFS. Absolute deviation values are larger than 1, but for illustration purposes we show values between -1 and 1 only. B) 100 datasets were simulated to calculate the average SFS and C) 1000 datasets were simulated. Command-lines are provided in the supplementary section "Command-lines for simulations used in comparing the time needed to estimate the SFS either by simulations or by the SweeD". Deviation decreases with the number of simulated datasets. Furthermore, deviation is larger for high-frequency derived SNPs.
S6. Command-lines for simulations used in comparing the time needed to estimate the SFS either by simulations or by the SweeD
The SFS was estimated either by SweeD (using the MPFR library) or by simulations (using msms). The following command line was used for SweeD:
SweeD -name $X -s $X -osfs SweeD_$X.SFS -eN 0.0375 0.01 -eN 0.03875 1.0, where $X = 10, 100, 500, 1000 denotes the sample size.
For simulations we used the commands: msms -ms $X $R -t 1000 -r 1000 2000 -eN 0.0375 0.01 -eN 0.03875 1.0 where $X = 10, 100, 500, 1000 denotes the sample size, $R = 10, 100, 1000 denotes the number of replications.
For the recombination rate, we used the value 1000, which resembles approximately the recombination rate of a fragment of 10 kb in D. melanogaster (European population). We could use a lower recombination rate (which would accelerate the simulations). However, using a lower value for the recombination rate would require a higher number of simulations in order to produce results of similar accuracy.
